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SW2 0 0 1—1 15 02 



[»2#B1] T§3HHs£ 
R l . (Si) (OR') ... 

(at, RttH*fc««a»i--8©ii«K, 

&7)\,3**>is7>m#S i (OR') .^JiVR* (S 
i) (OR 1 ) ifcft**:<i:*10 J E;pxeLtft»s 
[Si (OR 1 ) 0 / [R' (Si) (OR 1 ) 0 T-fe 
^fe^ftS^WttfO. 0 1-0. 9(Dffi.mT*$>ZZt 

»s mmtf i-i2 ©x^^mMii *> & 
^-rsiiftiR^';^^;^ » 1-12 

2 ] U 1 0 0 

im$m 3 1 wmtBttttziimx y t-cmi 
^nx^^n^^^imsgp^bTs 0. 1-1 

t*z>, mmn 1 - 3 (o^rti^smmemo 
5f# & > y */wm y ^Hfi£#ssMo 

6 ] 5 lcS3«©$/ y 'J 

&n**aas/y*?i«o 

[S»#E 7 ] 5 £fcfcfc 6 icIM^^flM^*©^ 

[00 0 1] 



m-zimmmm > y *«m#/s*k y 

[0 0 0 2] 

S/y*tt«W»€fi<-C*^ fc^$j»*&JW*«IM> 

ti>So l s i *&K&t*z*mmtt&meMm- 
mtmvffimwgm t lt«±, t&rai&ft y 

[ 0 0 0 3 ] £ £T\ ^Li$Oy *fc*JtSSS*# 1 T- 

&%^tcD&&t^&z>tz®, a«aapE%^y*i# 
©4. 0-4. 5«t!>fc*rafcirF3tfsc:fc3^&, 

[0004] £?it4<z» y * i: i/cf«ttfc*cDfc: > y 
t > y * ^-tr u yjwmtc § ^ 0 

[0.00 5] i/Vii 3r*te d ^ ; WDSliff^fito Wtt«p Wjz 
0 7—2 5 7 9 1 8-tfcia«s$tLri^ J:-5t:, V";UX 

**^y*««*©!e*«[*-aajBu 

o»I^ffMr^>o ^lt, c©«t*y;ufbLT^>y 

j/y*jLrD^;u©«^ttt, ^y 

-v^Tfes^yAtuiEfto^^sifi-rsiic 
^ a > y * d y t m bT'$> § o 

[ 0 0 0 6 ] $ c, t v y WMM®«Rl«i: b 
T> USP5 8 0 7 6 0 7fcctZ/USP 5 9 0 08 7 9 
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w*ivt^*. LfrU cowrie ^c{£8fc££gg 
z z #mi)(om*&£ lx®< ittk u * 

[0 0 0 7] S«EO|»S&e«:«SJ8fc:ji < iTS £ il«iqJ 

[0 0 0 8] fcfcittt, 4#IU§¥0 4— 2 8 5 08 

Tl>£o WfPB^B— 8 5 7 6 2^WO 9 9/0 3 9 2 

So 0— 2 5 3 5 9^ *S,kimf» 

7—8 8 2 3 9^lc<i, 

[0009] £*i£©^y*/*i«*y 

v-a^«fi& LTf# t>ti%*l\!&*s 4 wig 

[0 0 1 0] 

[00 11] 



=? >mt *^<D*)]s&<Dtsmizpm ut y xmm 

/*«^yv-a^*w»s^u y* 
y & y ut 

»^ns^Lts^y*aa«isi€WA«»Tffi<, ^ 

T*^M^^^^?^^^i#^h LT«0T»VC 
[0 0 1 2]W%, #3fflJ§fck 
R 1 . (Si) (OR 1 ) 

Jirf^r^^ids^fcttry-^ftstu RUK 

*fc nli 0 - 3 ^T^SftSTW^S'S/ 

©«^^^%^^tt-S>y*H3IK»t:*>>>T, lu 
EWI/3*S/5/5>SI*«Si (OR 1 ) .^VR' (S 
i) (OR 1 ) ifc«*ft<i:*io*;W6w±*^ 
[s i (or 1 -) 0 / [R 1 (S i) (OR 1 ) ,] -e* 
fcfc^ftS^WtjPO. 0 1-0. 9©«SH^S.Cfc 
««»i;«->y*lKiffii*^ &f?t&#l-12<^- 

$l 1-12 (D^XTfrmsmm *> £ lae* 
h S£«n 0 s L#flt* w t-sfiiflSK^ y 

^«6*l^*#r*MIW^yr>7W F 

y 7H»*6ia«$wa«Mtwiw y 
ts *^«^fc*i«fcr*s/y*iw*/**f« 

2 , l^W^^ y v-o^¥^^SA s 10 0-100 

[0013] 3, raa^fcr^t v-cd^-w 
^znxftbtiz&mismmzttisx* o. i- 

mtztz&vtmtvxmmtzztvxg^ 

5 , 1-4 Oortt^i3lBii6C7)$M^^^±^M^ 

u ^y^MBtftwwh-rscfcfcA&iifews/y- 
m< y s z t fc «t o r» & ^ y 



(4) 



4*82 0 0 1 — 1 1 5 0 



7, s£tz&6Km,(omm*mm£Lxm^z£ 

So 

mmtitM) (si Or) os*t3i*±fc:«ft*ji«> 

R'lHrS i Ou-i.ni/2) 

^J:if»K^;i/*;p»$fctt7»;-;i/**«u O^x 
S2, yttO*&tti)-e***is*©«*tr. 
[ooi5] wt> *mii«$&i=mi^Kn^o * 

7>©^f^&0!lhbT, Th7^h^»7>, 

^oih^-vv^x fh7 (n-7D^» i/7>, 
ff7 (i— 7D^J/) y7>, rh7 (n-7F + 

7'J^h'J^h^>y7X 7'J;i/h»;x 
h^ryy7>^^W^So 

#l£bT> y7fJl/y7h^ryy7X ^f^xF 
+y'>7X y7i-^y^ h^v^X y7xzjb 

£ LV^O^b^^ h*y^7>> 7 1 h 73i h^risi/? 

^y/f^>y7^ y^fjl/yxF^yy7>T$) 

ma^msH xtt<m&mjm&£*tix\,\x t> j; 

[0017] *fcf»&n*5' ^H££# 

'g H&t$^) Jryy7 > £±f Bor;nn * > v >£I 
a^-rSdi:^qJ^T-$)So fc^ahU^Mb 
iryy7>, h^Wxh^^X h'j7x^l/ 

2£iCs 7xz;i/y7^;Mh^yy7>, 7x 



SC^T^So *fcJB^-TSfitt; 7;i/3^i/y7 

><o±^)m<oo^B o%ix? tftz&oiz'rzo so 

[0 0 18] ^Offe>. S/U^^SSWSK'**^^/ 

TfcJU fcT* (hi;xh*5/S/U;i/) t^^X 1, 2— t* 
* (MM h=^»l>;i/) x,^> x 1, 2— « (hU 
:nh*^>l/;i/) x£>, 1, 4— t:* (h^h^y 
->y;i/) ^>Hf>, i, 4— if* (HJxh*$,^y 

[0 0 19] ±IB©4ti^7';i/rj^i/$/7>i5j:Uf3 

<ii3 0WoW±f$)§o 4wmyj^^>->7> 

#f§fcftSo l0%erPC»*i:, 2«BBt*JJ:lfl» 
«^©^;i/3^j/^7>©f!i6*sjg^Tb*i\ f&RI: 
fcfcfcfl^ s<&fiafrT<£v v> u 7j b*» £ ftfc 
T\ MtWW^tt^^ix-r^bX&^o 
[0020] 4^t^r;^3^r^>>7>i:3W 
m&7)l<?*isis5>cD±jl/tL Tbt>*> [Si (OR 
') 0 / CR 1 (Si) (OR 1 ) ,] ttO. 0 1-0. 
9WWfflb&ttfttf&f>fc^o «fcD#*b<i±0. 1- 
0. 6T*£>3o 4t»7;i/3^yy7>li«§I 

[0 0 2 1] 3 i eiS6ttCD7;i/3^^S/7>Ttt. 

«W4:p;i/:3*^7>©*;Wk ttet>% [Si (O 

R') 0 / [R l (Si) (OR') ,] #0. 0 1- 

o. 9t«w$n*i:, ff e>n^?LttvU7Jcon^^ 
a* o . oud /Jn^ ht; saa^«ft3&s+diii«$n3&:- 
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(ft**t*BII»^yx— «*»*2-12 0 
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SStft*2-l 207WW F5-f KSMN^SbWa 
7 WW F^W FSU&fc***& 

stms^tt* <r -r * * ( J ^-*jbi > 6 ti&o 

[0 0 2 3] ±S3««#';^-tt«ttT*^T*, 

^';ro^i/>^'j^~M #y >y^ 

U^'J3-M #i)Th?**l'>rV3—M #y 

[0 0 2 4] KlS»A s 2-126Dx^7 t ;i/aS««lit)« 
^♦(tt^WrSflift^^yx^^l/CD^^bTtt, *y 
*rD9*F>, ^'J*7D7^ F>F y*— )u % sHU 
tAD7^ F >^2\ b Ho^r^*;i/#>^0i^^I 

[0 0 2 5] MMfcP 2 - 1 2 CD*-#*- h«ft«M 
b#ffi**1-£J!iffl&fctf U *- F <7>#'J i: bT 

*-f> #y^>*^u>;&-#*-F, 

F ^<9tf y F £&t;f S £ 

tifi-cZ&o 8mSL#2~l F^f FX* 

w^oiSb^ffi^w-rsfliflSfii^y^^w f^ f© 

WfcbTtt, #y^nx;i/#*i/F\ XVYVX-i )\/* 
**>F\ *'J^D^i/^>K # y*^nw 
*>F\ #yTHf7*-f;w-^>F, tfy-fe^rw^;*-* 

F^^*;WsK>IIW)fi»ft«j**^ £C £*T§ 
[0 0 2 6] £*i*,0&*t?*k ^'JxfbV^'JJ- 

;k ^i;rD^u>^UD-;k tfy^rn^FVF 
y*-;i/, #yx?-i, k sto; ^ 

u f, st^*tM*-i/>*— #*-K 



#yw#-oi/**S/F, *y74?7*>r;M-**>F\ 
sKy-fe^n>r;i/**s/Fftfflv^©AW*u>« ^ r 
1/ > ^ y i: te£|f^ 2 jjUlotvi/* >cd»«I— 

^^t:>^ ^y>ifc *^»;>ik r-tf^w 
>»s -t^^>»feif©*;wl«*'>;Hl*2«j , r4* 

[0 0 2 7] 'J v-h LT±BW*W)BKR3|? y 

^— ^SK^y^-tffli^t, flfesw-*3/y*/# 

fc v y ±/-%mfr y ^Ht£#* s^uss/ y * 
fc»©iwe«aK*iii < & s & if <mm&&. b 3i§£r#& 

&<dkbtc. iztim&gm&*miftmmt*z<Dm 
mxmD&MQ)* y v-^^o br 4>s \» 

[0 0 2 8] #»K y ^-CD^FStt»^*ST- 100* 

£ i o o^T-fc£C£**?£U>o *?£b<&i o o- 
3 0^, J;^l«i2 0 0-5mSc fl^Ffi* 

ioo^£&u^ s/y*/w«*y^-&£#*6 

#?Lt$^ y S3SSt:*>i>T^ #»*y ^-<0»* 

s/y**» 6*i&i\, ^ic i o o^*jBit«^ 
^*^*si-r^T> *hjhu^— **?LS^y**fc 
«s-r*coT?»ftb<&^o u^witfy 

v-^^Sti 2 0 0-5 ^T-$) t) , CI ©ffi^fcttSWf 
BBfcWai-* J:ift»t^ffiJl***ofc«Ltt^y 

^y*cDasFL©^c&$tt, #«w<yv--o^?fttftft 

[0 0 2 9] *«St*5^S#«^y^--0^ftDfi(i. 

6ti*s/y*ifiafflt:»bo. oi-iosfi&$f 

^b<(i0. 0 5-5SS^ ^?>Wfftb<ii:0. 5 
-311MSo »'JT-01|DI^O. 0 1S 

fi««fct)2A>«:t^*?Ltte/y**ffe»tt'r, ftfciom 
**»6*ir. sifflftfc^u^ 
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*IBHiDUT*J;v^ AHK^bT||Kb7*4M®A«n 

i:bTii> m m mm. mt. mm, « 

7;i/3Jpyy7> l ^ ;wtc^b l VWT, b < i± 
1 0-'^;uOT*a^T-S)So l^i/«t!)*i^i!B8» 

*4«u *n-3&*?Ltti/y**ffe>tt*i^*«>* 
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L4n6flW tt* V vft TVW * x > 7 >s t 

>\ N, N-y7f;i/*^A7; h\ N, N — yx^;i/ 

*;i/A7; h\ n — t ^juy-te hriYs n—^jit 

■tY7Zh\ N, N — i/^)VT^ \ ?% h\ N, N— 

;i/^;i^e;M>U>, N-7-tfM;i/*'j>, N— 

^fcTDU^X N-7"tf;^DiJy>, N, N* —V 

^;ji/^7v>> N, N' — ^T-fe^;i>fcv^2;> 
bl ff^wu7, n, n' -s;^^; 

[0033] *<d{& mmx&tuz, tztzimmtt 
> y *b5ie#/^«^ y ^-mm*mzt t t j; 
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Mb^^c^c^T, s/y*/wi^yvHft^#- 
iffli£f#£c:*:#-c£So 

[0 0 3 4] *#Hfc:*$l,vc, MflHOJF^W±«tR±fc* 
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iISteO-2 5 0°C, C1<7)£L<&5 0-2 0 

< , > y *tw<»*H^y;wbi- s^ic^cdNfK 
b^-r<, ^i-svy*/^^yvHt^mflicD 

[ o o 3 7 ] > y ±i/m®x y vhs^sotkp e» 

y ^Ht^K*iK*©#»5K.y ^-^^w t 

[0 0 3 8] W«^yv-$p»*-rs^i:LTtt> JUP 

§ asojirafBfflKtt 3 o o - 5 o o °a 

3 5 0-4 5 0°C(7)®ffiT-$)i>o 3 0 O^J: bbm^t 
W«^y-7-©l»3fe36s^Jg^-C\ «WM07WK^« 

^c«)s sifw©e^#7Ltt^y*^#f#e»ti^vv«» 
r d -fe ^ x-m ^ z><D&&isbx mmx$> % „ 

[0 03 9] AQ3(M$n»: 1 2 4 ^pP^cD^STif o Z 

i^j;&*&i^wi3Ky^-Hzas«^ 
ii^«^»-«?i»tt2 4nmxto\z»T there, zti 
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&fbf$#Kfi£ffi^5 c h tc * ^ria&se omasum 

ft&jg^^T- § £©T\ L S I ^/BI^SK-?^ 

^RfflSfbM^ -b7^^ RftKlk tteffl 
[004 1] 

©^feBUDttoT, ^oj^*D>>^~*-(^ 
rfirci O^TcD^ici«ll±JUi^SEt^l^L 

(2) mn»\Wa^^y (TiN) SSlffifcJ&SLfc 

s^)±^jc s u s m<v?x * u-ovi/ ^ - a 

(3) P#*Sf£: (2) Tfflt^?L^>';*SII«*, ffl 
*fiS£ 1 0 0 %#KJHTlc^T 2 4 B$Ra£ t> Ltzm® 

(4) (®jg> 9H$«) (H) *5«fcV 
(E') tt&M^«a»^«KS3B«DUH2 

0 1 S£fl!l\ WD1 1 5^V7 ; 6>Ff^7'T% 

mt (H) ttTSK-fcD^mbfco 
H=CxF/D l 

C:««S»=l/2 6. 4 4, F : ffifi, Dig**? 

[0 0 4 2] Hfc> (E^liDoerner, 
M. F. (J. Mater. Res. 1, 60 

1 ( 1 9 8 6) ) ClWe, ±1501^^ (DUH2 0 



t» snafus § nm bfco 

[004 3] 

[Slflfim] rh7Xh^>7>l. 2g (5. 8m 
mo 1) , **JVhV* h*£^>5>6. 3g (4 6. 
2mmol) k*»Ji^-l/>^U3— ;i/ 0 
0) 5. 2g&, ^;-;no, Og, N, N — V* 

;i/x-r;i/7-fef-F2. 0g©^»« c 
OWftfc* 1 . 5gt0. lNffittl. 5g^Dx.> ^ 
ST2fi!P»U; 0 £©?g?fc3. 0g£ N 6-f>^> 
ij3>-i7x7\-li;ifliU 1 5 OOrpmT-l OWJ 
^t:>r}-bLfeo K71/— h_L 7^1*12 

0°CT3t>F^JD^ M^HS^T2 0 0°CiCT IBS 
A O^T4 0 0°CT-mP^ ^i^fcTifS!^ 

[0044] »&n&«Ltts/ u xmrncDrnttt o . 7 

GPa, §IWIi5GPaT-^fe 0 ^l£i£J;^T 
#fc£*Lfc^L*l±5 4%T!2&!K ¥*£?L?14. On 
m, 1 0 nmW±o?LWH±^ Lfcl >d t&tofr-? 
tzo £tz, m&t LTT i Nfl||±£Jft£ Lfc^?Lt£ :/ U 
*»M®lMHz(cj3^SltSWW:2. OTfet), S 
iOi©itSM$KT-&S4. 5^<T0oTl^; o 
fg*tfl£ 1 0 0 Jtosra^fc: 2 4i$FeS£ e, Lfc&©]* 

nm^{i2. ot-&*k ja^wfcfcbfcfrofco ijLt 

[0 04 5] 

4. 8g (2 3. Ommol) > ^^bU^b^v^ 
^>4. 2g (3 0. 8mmol) fc-rs^ilSIW© 

i Nm±lZ%m Lfc»JLB5/ y *SS»DJ:tSSS^i 2 . 
2T*$)!?, ffi^fflKl 0 0%CD#ffl^^2 4^^^ 
Ufc^6DttS»4£tt 2 . 2 5f^fcc y'j3>r)^ 
-Jtt!6ffL» e>nfc^)!M©^?LfHi3. 8nmfl 
OnmJ^±CD?Ltt#Sb55c3{pofeo £TzWm&0. 8G 
Pa, 5*tt*ttl lGPaT-$)ofeo Vt^X'&t>tltz& 
a«S/ U >b^(i4^^P^g^SIW^i: bT$?^ . 

[0 04 6] 

[XffiM 3 ] ^s^ij 1 iz *s v w^7t< y ;K y r 

DKi/>^U3-;i/ (?>^S4 0 0) 5. 2gfcr5W 
W±lRltt©*»T?*?U4^ y *«K*»fco T i NtigJt 

izmm Lfc^?Lta^> y ^nBM)it»s*tt 1 . 9 t-& 
t> > mms. 1 0 0 xowm&wz 2 4 bsp^^ & 
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m trff titzm%<D*mum 2 . 1 n mT' 1 0 n 

nUJLh(Z)?Ltt#aEUft<P-3fcc £fcS££&0. 7GP 
a, SN$*tt8GPa-C&?fe. ffc>T» Ztitz^im. 

[004 7] 

7Xh^>7>l 2. Og (5 8mmo 1) *5<fctftfU 
x^U>^U3-;u (^14 0 0) 1 0. 4g£Ufc 

u 2»j i i: » o^T^?L«i> y ±mm* 

mtzo Jtfi0t*tt2. OTiDg&O. 8GPa, 
1 0 G Pa£o fee ¥*a&BIJLgfcfc 7 n mT\ 2 0nmW 
±CDjBLttSW±#?EEl/«t<Pofco LfrU 2 4B#|imi 

[0048] 

7Xh^>7>4. 8g (2 3. Ommol) *J«fctM 
Wl/hU^ h*S/^5>3. 14 g (2 3. Ommo 



tzo&mnm*2. 5x% 2 4^wi©«$ii 

2. 8tft-ptUfco «K(±0. 3GPa, 
[0 04 9] 

[itKfli 3 ] mm 1 »^rw^yy7>^ h u 

^ h^ri/^5>7. O g (5 1. 4mmo 1) 

mum 2nmX\ 1 0 n mlXt<OffiU&nB±&6t L 
frfrofco 2 4BSKI©i^©JtSim^il. 9 2T?fc# 

x-^tztK mmimmzimtiso. 3GPa, 

[0 0 5 0] 

^-t(D$mwzm^xm$titz&iLfti'V*mmm 



(51)Int.Ci: DBUIW FI 7-W(#%) 

CO 8 J 9/26 1 0 2 CO 8 J 9/26 1 0 2 5 F045 

C 0 8 K 3/24 C 0 8 K 3/24 5 F 0 5 8 

5/09 5/09 

5/5415 5/5415 

C0 8L 67/00 C0 8L 67/00 

69/00 69/00 

71/02 71/02 

73/00 73/00 

83/04 83/04 

H0 1L 21/31 H0 1L 21/31 A 

21/312 21/312 C 

21/316 21/316 G 

21/768 21/90 S 



•A(#*£) 4F071 AA44 AA50 AA51 AA66 AA67 
AA69 AB14 AB19 AB23 AC09 
ACI6 AE02 AE03 BA02 BB02 
BC02 

4F074 AA56A AA66A AA70A AA76A 
AA89A AA90A AA91A CB03 
CB17 CC04Y CC06X CC22X 
CC29Y CC45 CC48 

4J002 CF032 CG0J2 CH022 CJ002 
CP021 CP031 CP041 DD017 
DF037 DG047 EF037 EF077 
EX036 FD146 FD157 

4J035 AA03 BA06 CA022 LA03 
LB03 LB20 

5F033 RR03 RR21 SS22 XX25 

5F045 AB32 AB39 AF02 AF03 AF04 
EB20 HA16 

5F058 AA04 AA10 ABOl AB02 AB04 
AB05 ACIO AF04 AGOl BA07 
BA20 BBOl BB02 BB04 BB05 
BC02 BC20 BF25 BF46 BHOl 



